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REMARKS 

Claims 6 and 16 are objected to because of language 
informalities. Claims 10 and 20 are rejected because 
5 of language informalities- Claims 1, 2, 5, 6, 8 to 12, 
15, 16 and 18 to 20 are rejected under 35 IKS.C- 102(b) 
as being anticipated by, or in the alternative, under 
35 U«S.C. 103(a) as obvious over McCollum et al . (U:.S. 
Patent No- 5,373 r 169). Claims 3 and 13 are rejected 
10 under 35 U.S.C. 103(a) as being unpatentable oVer 
McCollum et al . and Go et al . (U . S ♦ Patent No - 5,592,016) . 
Claims 4, 7, 14 and 17 are rejected under 35 U.S.C. 
103(a) as being unpatentable over McCollum et al. and 
Cutter et al. (U.S. Patent No. 6,154,410). 

15 

1. Objections to claims 6 and 16: 

The Markush groupings in Claims 6 and 16 should; be 
put in the proper phrasing, "-selected from the group 
consisting of.~" See MPEP §2173. 05 (h). 

20 

Response: 

Claims 6 and 16 are amended in the above AMENDMENT 
section to contain proper Markush phrasing - 
Reconsideration of the amended claims 6 and 16 is 
25 respectfully requested. 

2. Correction of the specification: 

The disclosure is objected to because of the 
following informalities: On Page 6 Paragraph 21 Line 

30 7, "figfig." Should be changed to fig.--*-. 

Appropriate correction is required. 
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K..po»..- „ £tq£ig - is corrected in the above 

The instance of fxgfxg exaffli ner. 
AMENDMENT section as suited by | 
consideration of the corrected speculation xs 

5 respectfully requested. j 

j 

3. Rejection, over claim. 10 and 20 : ' 

mitially, and with respect to Cl.i- !• -*J^ 
note that a -product by process" claim i. 
t ne product per .., no matter how actually node. 

k et .1 227 ITSPO 954 (CAFC , 1985) and the 

Tn re Thorpe et al., v 

rel ated case iaw Cited therein »*• " 'J** 

I, is the final product per which „« ^"T^e 
in . -product by Process" cl.1.. «- -t the 

patentability of the P r=c nd that. " h «« ' , " 

old or Obvious product produced by . new n.thod « « 
a Pcrduct, whether claimed i- 

oy process" .1.1- •» » in ""Tllied 

even thou,h product-by-proce,s claims are l«*i.d 
by and defined by the process, determination of 
patentability is based on the product itsel xn 
r . Brows, AS* F. 2 d Ml. 5.5, 173 tfSPO **5, 
1»72J/ I» « ««i»»t«i. 411 IMS. M«. « 

vsrous, if ( c™»5»);b««»-- " ald Dr ]" 

Carp.. 77 F.24 274, 279, 26 USPQ 57. 61 <2*. Clr. 

1935). S 

i 

Note that Applicant has burden of proof in such ca«jes 
as the above case law makes clear. , 

j 

Response** \ 

Claims 10 and 20 are cancelled as in the ab^ve 
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j 

AMENDMENT section, and are no longer in needi of 

consideration. j 

t 

i 

4. Rejections over claims 1, 2, 5, 6/ 8 to 12, 15, 16 
5 and 18 to 20 under 35 U.S.C. 102(b) or 103<a): 

McCollum et al. show all aspects of the instjant 
invention (e.g. Figure 3c) including; j 

> a doped amorphous silicon conductive layer, 18 
set on an isolation layer 20 of a semiconductor 

10 wafer 12 and protruding from the surface of jthe 

isolation layer j 

> a dielectric layer made of a bottom oxide lajyer 
24c, a silicon nitride layer 24b and a top oxji.de 
layer 24a j 

> a metal conductive layer 30 set on the surface 
of the isolation layer and covering the surface 
of the dielectric layer j 



15 



25 



30 



As to the grounds of rejection under section 10 3 (^) , 

i 

20 how the dielectric if fabricated pertains . to 
intermediate process steps and does not affect the final 
device structure. See MPBP §2 113 which discusses *he 
handling of "product by process" claims and recommends 
the alternative <§102/§103) grounds of rejection. 1 . 



Response! 

Claim 1 is amended as described in the above AMENDMENT 
section to overcome this rejection. The newly added 
portion in the amended claim 1 is disclosed in tjhe 
specification on page 5 , paragraph [ 0021 ] . No new matter 
is introduced. The amended claim 1 is repeated below: 
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-1 (Once .mended, An anti-fuse structure having 
low on-state resistance end lew off-.*.*- X'^' 
t he anti-fuse structure being set on en x..l.t»> 
layer of » substrate, the structure comprising. 

a b,tto. electrode composed of a silicon 
conductive layer set in the isolation layer, the 
Bil icon conductive layer protruding the surface 
of the isolation layers 

. dielectric layer set on the top surface of 
the silicon conductive layer, and 

. top electrode co-posed of a metal conductive 
iayer set on the surface of the isolation layer 
and covering the surface of the dielectric 
layer." 

AS disclosed in the amended el.ii 1 «d Fig. 11 of 
th- Present application, the present application 
P-vides ^UJ™*—»> ^i^-Mi^^ 

^ Lla ^ lfi£i£2d£ of the anti-fuse structure 5 1 (page 
5 paragraph (0021)). In the admitted prior art of the 
present' application, a silicon-silicon •»«-*•" 
Lructure 11 and a metal-meta! anti-fuse structure 3. 
„ re introduced as shown in and rig. 2 

the silicon-silicon anti-fuse structure 11 
disadvantage of having the high resistance P«"~- 
and the metal-metal anti-fuse structure 31 ha. a 
disadvantage of having the high current leakage problem 
(page 3, paragraph 10013)) . Therefore, the present 
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paragraph [0016]). 

M di ..i...d i. f*, . 3c .« -en- « .1 • • 9 /^"IH' 

aaUIMA ^ . hjirrier i aver 16- »nd an upp <UL 

composed of * met* > — - 

g - 7 f7rr - r — 7*Tt7 and 55-56). Although 

lazt rli (col. 5, lines 36-37, and 55 a J 

i^II^ et al. have mentioned forming an - 

lay er 18, an inte^aiat, antifuse dielectric layer 

24 , and an amorphous layer 26 on the barrier layer 16, 

respectively, the amorphous layer 16 is not used as 

the bottom electrode as taught by the present 

application. Actually, the amorphous layers 16 and 26 

together with the dielectric layer 24 are only used 

to determine the programming voltage (col. 4, lines 

8-10 ) - That is to say, MaCollum et al . possibly disclose 

a new metal-to-metal antifuse, but not a silicon-metal 

antifuse as taught by the present application. 

For the above-mentioned reasons, the applicant 
considers that McCollum et al. only disclose the 
metal-to-metal antifuse as mentioned by the admitted 
prior art of the present application. Therefore, the 
applicant believes the amended claim 1 i- substantially 
different from McCollum et al . ' - disclosure. 
Reconsideration of the amended claim 1 is respectively 
requested • 

The amended claim 11 has all of the limitations of 
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the amended claim 1 . Therefore, reconsideration of the 
amended claim 11 ±« politely requested. 

Claima 10 and 20 are cancelled. The rejected claims 
5 2 , 5, B-9 and amended claim 6 are dependent on claim 
1 and should be allowed if the amended claim 1 is allowed. 
Likewise, the rejected claims 12 r 15, 17-18 and amended 
claim 16 are dependent on claim 11 and should be allowed 
if the amended claim 11 is allowed. Reconsideration 
10 of the rejections over claims 2, 5, 6, 8-10, 12, 15, 
16, and 18-20 is therefore requested. 

5. Rejections over claims 3 and 13 under 35 U.S.C. 
103(a) : 

15 McCollum et al . show most aspects of the instant 

invention (Paragraph 6) except for the SOI substrate. 
Go et al. teach (e.g. Figure 14) is common and, therefore 
obvious, to one of ordinary skill in the art to form 
anti-fuse structures 2 10 on SOI substrates 12, 14. 

20 

Response t 

The rejected claim 3 is dependent on claim 1 and 
should be allowed if the amended claim 1 is allowed. 
Likewise, the rejected claim 13 is dependent on claim 
25 11 and should be allowed if the amended claim 11 is 
allowed. Reconsideration of the rejections over claims 
3 and 13 is therefore requested. 

6. Rejection over claims 4, 7, 14 and 17 under 3 5 U.S.C. 
30 103(a)t 

McCollum et al. show most aspects of the instant 
invention (Paragraph 6) except for the silicon 
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__. ld uctive layer made of doped polysilicon and the 
surface of the silicon conductive layer having HSG 
structures. Cutter et al . teach (e.g. Figure 3) to use 
polysilicon layer having HSG structures 22 in anti-fuse 
5 40 to increase programming speed (Column 3 Lines 48 
to 59). Although not explicitly stated, it would be 
obvious to doped the polysilicon layer to further 
increase the conductivity and the speed of the 
programming. It would have been obvious to a person 
10 of ordinary skill in the art at the time of invention 
to use doped polysilicon layer having HSG structures 
as taught by Cutter et al . in the anti-fuse of McCollum 
et al. to increase programming speed. 



15 Response* 

The rejected claims 4 and 7 are dependent on claim 
1 and should be allowed if the amended claim 1 is allowed . 
Likewise, the rejected claims 14 and 17 are dependent 
on claim 11 and should be allowed if the amended claim 
20 11 is allowed. Reconsideration of the rejections over 
claims 4, 7, 14 and 17 is therefore requested. 
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VERSION WITH MARKINGS TO SHOW CHANGES MAM 
In the specification • 

1. Pages, paragraph [0021J, line? : replace - Fig . Fi$- - 
5 with Fig. 

In the claims t 

1. (Once amended) An anti-fuse structure having low 

on-state resistance and low off-state leakage, the 
10 anti-fuse structure being set on an isolation lajrer 

of a substrate/ the structure comprising: j 

a bottom electrode composed of a silicon conductive 

layer set in the isolation layer, the silicon conductive 

layer protruding the surface of the isolation layter; 
15 a dielectric layer set on the top surface of the 

silicon conductive layer; arid 

a top electrode composed of a metal conductive layer 

set on the surface of the isolation layer and covering 

the surface of the dielectric layer. 



20 



25 



6, (Once amended) The structure of claim 1 wherein the 
silicon conductive layer [ comprises ] is selected fjrom 
the group consisting of doped polysilicon, doped 
amorphous silicon [ or ] and silicide. 

I 

Claim 10 is cancelled* 



11. (Once amended) An anti-fuse structure, the structure 
comprising: 

30 a bottom electrode composed of a silicon conductive 

layer; 

a dielectric layer set on the surface of the sililcon 
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conductive layer; and 

fl nt OP elec— ^dofa metal conductive layer 

covering the surface of the dielectric layer. 

5 16. (Once amended) The structure of claim 11 wherein 
the silicon conductive layer [ comprises 1 is selecte d 
+h» grou p ^nnaiBting of doped polysilicon, doped 
amorphous silicon [or]and silicide. 

10 Claim 20 is cancelled. 
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Sincerely yours 



Winston Hsu, Patent Agent No. 41, 526 
P.O. BOX 506 
20 Merrifield, VA 22116 



U.S.A. 

e-mail : winstonhsuG naipo . com. tw 
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